INTRODUCTION
Ovarian cancer is the most common gynecological cancer of females and fifth common cancer in terms of mortality. [1, 2] The most lethal ovarian malignancy is serous carcinoma that initially forms in the distal mucosal part of the fallopian tube and will extend to ovaries and other pelvic organs. [2] [3] [4] [5] Because the hypothesis of the possible effect of salpingectomy in ovarian cancer prophylaxis is designed. [6, 7] Since not having any special screening test for ovarian cancer and high rate of diagnosis in late stages, this hypothesis can play an important role. [8] Other factors for malignancy risk reduction are: OCP consumption, use of flavonoids which exists in leafy vegetables and apple and also quercetin therapy as another flavonoid, hysterectomy, bilateral salpingo-oophorectomy, tube ligation, multiparity, and breastfeeding. this fact, numerous studies have been conducted for evaluating the effect of salpingectomy on ovarian function. [8] In the case of confirmation that salpingectomy may not affect ovarian function negatively, gynecologists can operate salpingectomy during hysterectomy surgery. [1] Another important point that should be considered is ovary preservation benefits in women with low risk of ovarian cancer like those who do not carry BRCA. The advantages and disadvantages of tubal preservation during hysterectomy for benign reasons has not been widely assessed, and results are controversial, also the number of studies conducted in Iran are rare.
As bilateral salpingectomy during hysterectomy for benign reasons is controversial, we have decided to conduct the current study. In this study, we also assessed the effect of body mass index (BMI) and age of follicle stimulating hormone (FSH) and luteinizing hormone (LH) change in patients underwent salpingectomy and those whose salpinx were saved. Since the race and ethnicity is important, we compared ovarian function in patients who undergo hysterectomy with or without bilateral salpingectomy and also compare FSH and LH change in different BMI and ages in these two methods.
MATERIALS AND METHODS
This was a clinical-trial study on 37 patients undergone hysterectomy with/without bilateral salpingectomy for benign reasons in Al-Zahra Hospital (affiliated to Isfahan University of Medical Sciences), 2015-2016.
Inclusion criteria were (1) regular menstruation cycle, (2) no history of malignancy, (3) not being menopause, (4) underlying reason of myxomatosis uterus or menorrhagia, and (5) Exclusion criteria were (1) operation canceling, (2) not the accessibility of hormone measurement before or after operation due to any reason and (3) postsurgical pathology of malignancy.
Numbers of 43 patients were candidate for hysterectomy. Two of them were excluded because of menopausal status, three patients did not return for 6-month follow-up and pathology result of endometrial curettage of one patient with abnormal uterine bleeding was endometrial cancer [ Figure 1 ].
Consent forms for participating and all needed information about the study were given to patients. This study was approved based on IRCT2015112025139N1code from the Research Council and Ethics Committee of School of Medicine of Isfahan University of Medical Sciences.
Patients were divided into two groups of (A) hysterectomy and (B) H-bS. They were enrolled in a list and the method of surgery was chosen based on simple sampling (sortition). All patients underwent operation performed by an expert Gynecologist.
Demographic information of patients including age, height, and weight were recorded.
All included patients had regular menses of 21-45 [14] days and FSH and LH were measured in 2-5 days of the menstrual cycle [15] before operation. Patients were asked to refer in 6 months for follow-up. FSH and LH were measured again to evaluate and compare ovarian function. Symptoms of menopause, including hot-flash and vaginal atrophy was evaluated too.
Patients were also divided into age groups of (A) 39-45, (B) 46-50 and (C) ≥51.
Furthermore, patients were divided into three groups based on BMI including; 18.5-24.9, 25-29.9, and 30-34.9.
FSH and LH were measured with chemiluminescence method by Elecsyscobas e411 Roche device.
T h e n , d a t a we r e a n a l y z e d w i t h I B M ® S P S S ® version 20, software -USA . Descriptive data were reported in mean ± standard deviation. For analytic data, paired t-test, Chi-square, regression analysis, and ANOVA and The correlation coefficient and Pearson correlation coefficient were used. P < 0.05 considered statistically significant.
RESULTS
This is a study on 37 patients divided into two groups including 22 patients' undergone hysterectomy without salpingectomy (H) and 15 patients' undergone H-bS. The mean age of Group H was 47.77 ± 3.03 and Group H-bS was 48.47 ± 2.03 that was not significantly different (P > 0.05). Furthermore, the mean level of FSH and LH before surgery was not significantly different in two groups (P > 0.05). FSH and LH in two groups before and postsurgery is compared in Table 1. FSH changes were assessed with linear regression model. In this model, the main predictor variable was the type of surgery and confounding variables were age and BMI. The controlled results of this model for age and BMI showed no difference between these two methods (β = −6.8, 95%
confidence interval [CI]: −14.9-1.2, P = 0.92). The LH results with same method showed same results (β = −7.8, 95% CI: −17.6-2, P = 0.114).
In 6-month follow-up, three patients had whether signs, symptoms, or laboratory findings of menopause. One of the patients in the group who had undergone hysterectomy without salpingectomy had hot-flush, and in another group, menopause occurred in two of the patients, one of them had FSH = 71 (cut-off > 45) [16] and vaginal atrophy was found in vaginal examination of other one.
Patients' information based on different age is shown in Table 2 .
The last assessment is FSH and LH changes based on BMI presented in Table 3 .
The correlation coefficient between changes in FSH and age (r = 0.28, P = 0.096) and FSH and BMI (r = 0.32, P = 0.051) show direct relationship between age and BMI increase and FSH change. Spearman's correlation coefficient shows the same results about FSH change and age (r = 0.35, P = 0.035). This significance is probably due to low number of cases. With a unit increase in age and BMI, FSH will be increased 1.3 and 1.5 units, respectively.
The results for LH were similar but not statistically significant (r = 0.22, P = 0.183 for LH change and age) and (r = 0.12, P = 0.48 for LH change and BMI). With a unit increase in age and BMI, FSH will be increased 1.3 and 0.5 units, respectively.
DISCUSSION
Prophylactic salpingectomy with the aim of ovarian cancer prevention has been increased by Medeiros et al. in 2006 for the first time [17] and it was strongly recommended in further studies, [18] but concerns about postsurgical ovarian function may negatively affect making decision for resection of fallopian tubes in hysterectomy for benign reasons. [19] In this study, ovarian function was assessed by hormonal markers measurement.
In the current study, FSH and LH levels as indirect markers were measured to assess ovarian function after hysterectomy with/without salpingectomy. A few numbers of studies have evaluated LH and FSH for ovarian function assessment while anti-Mullerian hormone (AMH), estradiol and inhibin B, as direct markers of ovarian function are used more frequently. Specificity of AMH in ovarian function prediction is 84%, whereas FSH is 82%, on the other hand, FSH checking cost is remarkably lower and it is more accessible, thus we decided to assess FSH levels for ovarian function prediction. [20] In this study, we found that level of both LH and FSH rose significantly after hysterectomy with/without salpingectomy by 6 months but only a patient in group of hysterectomy with salpingectomy had FSH >45. This finding may reflect ovarian reserve has decreased regardless type of surgery. Our results are consistent with the study of Atalay et al. that presented elevated levels of FSH and LH within 6 months after surgery [21] but is inconsistent with the study of Song et al. [14] FSH and LH changes neither in Group H, nor in the other group were not significant (P = 0.17, 0.166 for FSH and LH, respectively). These results manifest that type of surgery is not in association with postsurgical ovarian function. This finding is consistent with the study of Findley et al. in which they measured AMH for ovarian function assessment and found no significant difference in postsurgical level of AMH whether in hysterectomy or H-bS. [6] Posthysterectomy menopause has been mentioned as one of the complications of this procedure. [22] In the current study, three of patients showed whether signs, symptoms, or laboratory findings (FSH >45) of menopause that might be induced by surgery.
Postsurgical FSH and LH levels were not in association with patients' age, neither in Group H nor in Group H-bS. Other study has reported similar result for patients' undergone hysterectomy that found no correlation between patients' age underwent hysterectomy and level of markers showing ovarian function. However, this effect in hysterectomy versus hysterectomy with salpingectomy was not compared. [23] Atalay et al. reported the same results among patients >40 years versus <40 years undergone total abdominal hysterectomy-bilateral salpingectomy or laparoscopic hysterectomy-bilateral salpingectomy. [21] The most LH and FSH change occurred among patients ≥51 years that may be due to low number of patients in this group or being near to their menopause.
Both FSH and LH increase were positively affected by age and also BMI. LH relation with age and BMI was not statistically significant, but FSH was, although this significance is probably affected with low number of sample. These findings are presenting a need for more considerations in limited ages or BMIs in further studies.
In summary, H-bS has some advantages in comparison with tube preservation and based on our study, resection of tubes during hysterectomy had not significantly posed menopausal status.
Furthermore, there was no difference in various ages and BMIs. Thus, hysterectomy with salpingectomy is recommended in order of reducing complications and also the risk of serous ovarian cancer.
CONCLUSION
Based on the current study, it seems that bilateral salpingectomy during hysterectomy with the aim of ovarian cancer prevention would not increase risk of ovarian dysfunction.
Limitations
Higher number of participants can improve validity of further studies. Longer duration of patients follow-up may improve our overview of procedure. A cohort study to evaluate the incidence of ovarian cancer in these patients is suggested as well.
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